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The ‘Judas’ animal control technique relies on the social nature of 
some invasive species to ‘betray’ the 
location of their companions. It is an 
effective method of enhancing shooting 
programs in highly gregarious mammal 
species.  In this study, we describe the 
use of social genetic data to examine 
the utility of the Judas technique in a 
novel species; wild dromedary camels 
(Camelus dromedarius).
Camels are clearly a problem in Australia, 
and population control is required to 
avoid starvation and decimation of 
the Australian landscape.  Camels are 
in extraordinarily high number, with 
estimates close to 1 million individuals 
across a vast area of central Australia 
(Figure 1).  Camels thrive in the delicate 
arid and semi-arid regions of the 
continent where they are difficult to find 
and also scatter when persecuted. 
We need to identify a way of locating camels.
Methods and results
We used genetic markers identical to those 
used in ‘CSI forensics’ to develop a way 
of identifying individual camels.  This was 
successfully done, and the probability of 
two camels having identical DNA profiles is 
less than 1 in 100 billion.  This means we 
have a tool that is superb at identifying any 
individual camel.  
For 78% of social groups, relatedness 
within and between social groups were 
not significantly different, suggesting a 
‘fission-fusion’ social structure conducive 
to application of the Judas technique. 
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Some camel facts:
• About 10,000 camels were 
imported into Australia between 
1840–1907 (all from British India). 
• The Australian population is 
doubling every 8 years
• Camels occupy 3.3 million km2
• The eat >90% of available 
vegetation
• The current population estimate 
is between 600,000 and 1 million 
animals (density of 0.29 camels/
km2)
• They reach sexual maturity at 2–3 
years (first calf at 5 years)
• Between August and October, 
males are present in bachelor 
groups
FIGURE 1  Camels now occupy 3.4 million km2 of central Australia, and are now well beyond any 
chance of eradication in the arid and semi-arid regions.  The costs of controlling them are now very 
substantial, and local control and management are the only options.  Camels are over on the right 
hand side of this graph.
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Genetic estimates of relatedness between 
pairs within a group (r=-0.058) were not 
different from a comparison between two 
randomly selected individuals.  
We performed an operational trial of the 
Judas technique to assess predictions of the 
genetic data.  Ten collared Judas camels 
were tracked using a combination of 
satellite- and radio-telemetry for 9.0 ± 5.0 
(mean ± s.d.) months between 2008 and 
2010.  Judas animals were found with a 
cohort of animals on 96% of occasions.  
Conclusions and recommendations
Genetic and operational data indicates 
that individual camels wander in and out 
of groups much more than we previously 
thought.  They do not form the tight 
social groups that we see, for instance, in 
elephants (with a female-social hierarchy).  
Because camel congregation is apparently 
not dictated by familial relationships, the 
Judas technique can therefore contribute 
to controlling camels at low population 
densities.  
The finding that camels form these highly 
dynamic and social genetic groups means 
that if we were to tag a female and let it go 
about its business, it will wander around 
and find other camels.  The collared female 
effectively betrays the location of her 
new-found ‘friends’.  We can then deploy 
a helicopter, or ground crew to go out and 
control that particular group of camels 
— being careful NOT to destroy the one 
wearing the satellite-tracking collar.  After 
the shock of what just happened to her, 
she then simply goes about finding a new 
group to become friends with ... and the 
cycle continues!
This research has translated to operational 
management by private landholders, 
conservation and agricultural protection 
agencies controlling camels in Australia.  
Wild dromedary camels control can be 
ameliorated using the Judas control 
technique.  This study provides a founding 
contribution in informing management of 
these control decisions. 
This study reiterates a general concept 
that is relevant for any species subject 
to active management: it is critical to 
acquire baseline data using well-founded 
information based on evidence-based 
science before embarking on expensive 
control programs in order to prevent 
basing decisions on potentially wrong 
assumptions.
Social genetic data can similarly be used to 
assess applicability of the Judas technique 
for other species. n
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ABOVE: Satellites are used to track and locate the precise position of the Judas camel — betraying the 
whereabouts of her and her compatriots.
INSET: Helicopters are used to muster camels.
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